Properties of the porin of Haemophilus influenzae type b in planar lipid bilayer membranes.
The major outer membrane protein (40 kDa) of the bacterium Haemophilus influenzae type b is a porin which forms transmembrane permeability channels. It has an exclusion limit for oligosaccharides of about 1.4 kDa. When this protein was added to the aqueous phase which was bathing a planar lipid bilayer, it caused the conductance of the membrane to increase by several orders of magnitude. At low protein concentrations (2-10 pM), the conductance of the membrane increased in a stepwise fashion with an average single-channel conductance of 1.1 nS in 1 M KCl. Single-channel experiments were performed with a variety of different salts. The conductance of single channels was proportional to the specific conductance of the aqueous solution which was bathing the membrane. Current through the pores was proportional to the applied voltage, indicating that these pores are not voltage-controlled. The 40 kDa porin was very slightly cation-selective: the pores were about 1.6-times more permeable to potassium ions than to chloride ions. These properties of the 40 kDa porin are those of large water-filled channels and are characteristic of most bacterial porins. The single-channel conductance of the porin is, however, much smaller than might be expected from its exclusion limit. A model is proposed which could explain the differences in apparent pore size.